INTRODUCTION
The Hooper Visual Organization Task (HVOT) (1) is a commonly applied test of visual perceptual function, which has been applied as a screening instrument for assessing neurological impairments in adolescents and adults, including elderly populations (2, 3) . In this study, the characteristic visual organization and object naming aspects of the HVOT task presentation were adapted to an fMRI paradigm to probe the neuroanatomic correlates of this important neuropsychiatric metric. Anatomical mapping of the fMRI responses to the HVOT could yield increased understanding of the relevance and applicability of this neuropsychiatric test to clinical populations.
MATERIALS AND METHODS
The clinical HVOT consists of 30 line drawings depicting a simple object, which has been cut into 2 to 4 pieces and rearranged in a puzzle-like fashion. Respondents are required to name the object. This task was adapted to a visual fMRI presentation, with each of the line drawings being presented for 6 seconds, followed by a single word presentation for 4 seconds. The subjects were instructed to covertly name the line drawing during each picture presentation, and then decide whether the word presentation was the name of the object. 13 normal volunteers (7 male; mean age 23 years) performed this fMRI paradigm. Data were acquired with the following technical parameters: 1.5T scanner (Signa LX; GE Medical Systems, Milwaukee, WI); standard RF head coil; single-shot gradient-recalled echoplanar pulse sequence; TR/TE =2000/40msec; FOV=24cm; 64x64 matrix; 22 coronal slice locations 6mm/1mm skip yielding whole brain coverage. 159 time points were continuously acquired for a scan duration of 5minutes 18seconds. Spatial smoothing, alignment, and single subject statistical analysis with the general linear model was performed in SPM99, applying a t contrast which was positive during each 6sec interval of picture presentation. Further analysis of the single subject contrast maps was performed with a random effects analysis (4). Statistical inferences were made at the voxelwise threshold of p<0.0005 (uncorrected), and statistically significant clusters were presented.
RESULTS
All subjects successfully performed the fMRI version of the HVOT, with averaged accuracy (from recorded responses) > 90%. Group analysis spatial mapping yielded significant clusters in occipital regions of visual association areas, bilateral superior parietal lobules, anterior cingulate gyrus, and left lateral prefrontal cortex (Figure 1 ). Single subject analysis also yielded a focus of right hemisphere prefrontal cortex response in 10 of the 13 subjects.
DISCUSSION
This adaptation of the HVOT paradigm for fMRI lessens the confrontational naming aspect of the task, which is in agreement with a recent analysis of the task design (5). Significant clusters in the group analysis included functional regions implicated in visual-spatial processing (bilateral superior parietal and occipital visual association areas. The left lateral prefrontal cortex cluster is likely involved in confrontational naming, while anterior cingulate gyrus is a putative response to visual attention. The right hemisphere prefrontal cortex response that was seen with single subject analysis varied in its localization, and this variance is likely to have contributed to the absence of a right frontal cluster in the group analysis. The bilateral involvement of visual association areas and superior parietal lobules, in addition to the prefrontal cluster, indicate the extent and localizations of a global neuroanatomic functional response to the HVOT. These findings may provide insights into clinical applications and individual subject performance test scores for the HVOT. This fMRI paradigm may have clinical utility for assessing patients with cognitive impairments, or presurgical mapping of eloquent cortex. 
